Objective: This study explores the prevalence of guideline-compliant physical activity (PA) behavior based on socio-demographic, health-related and environmental variables.
Keeping aging populations independent and free from disability is a major challenge in developed countries. Being a highly developed and economically stable country, Switzerland has one of the highest life expectancy rates in the world. However, there is generally a 6.5-year gap between "life expectancy", which is based on mortality statistics, and "healthy life expectancy". Population models suggest that by focusing greater attention on reducing morbidity rather than mortality rates, it is possible to increase "healthy life expectancy" and reduce the period of disability in the latter years of life (Crimmins et al. 1994) . Physical activity (PA) has been proven effective at reducing both morbidity and disability and at compensating for dysfunction among the chronically ill. PA is therefore considered a main factor in predicting whether a person will be free of disability in the latter years of his/her life (Vita et al. 1998) . Describing current PA behavior is a vital step towards promoting good exercise habits in an aging population. Empirical studies and theoretical models have shown that PA behavior patterns throughout one's life are influenced by various factors: physical and mental health status (AbuOmar et al. 2004a) , perceived health (Abu-Omar et al. 2004b; Meyer et al. 2004 ), health orientation (Stewart et al. 1977 ) and mastery in a sense of self-efficacy (Booth et al. 2000) as well as social status, expressed e. g. by education and income, respectively (Lamprecht & Stamm 2000) . Moreover, physical environments play a large role in a person's choice to be physically active (Cunningham & Michael 2004) . These factors may also be associated with involvement in different modes and types of physical activity. Therefore, in order to adequately describe a population's PA behavior patterns, a distinction must be drawn between habitual physical activity (e. g. walking, cycling, household chores, etc.) and sports/exercise (e. g. aerobics workout, resistance training, swimming, etc.). The purpose of this explorative study is to describe the prevalence of PA for more than 9 000 Swiss citizens aged 50-80+. Self-reported PA behavior was used to create categories based on Swiss and US guidelines on exercise to improve fitness and health (American College of Sports Medicine 2000; Pate et al. 1995; Swiss Federal Office of Sports et al. 2000) . Prevalence of guideline-compliant PA was determined for three age groups (50-64; 65-79, and + 80 years) . Moreover, the relationship between PA behavior and such factors as socio-demographic characteristics, economic conditions and health-related variables were also examined so as to further efforts to promote physical activity.
Methods

Survey
The present cross-sectional study is based on data from the Swiss Health Survey 2002 performed by the Swiss Federal Statistical Office (Swiss Federal Statistical Office 2003b ). This population-based survey runs every five years. The Swiss Health Survey assesses self-reported socio-demographic features, physical/mental health status, disability and social consequences, use of the public health system, lifestyle and health-relevant behavior, living conditions, and health promotion aspects, among other things.
Study population
The sample was randomly selected from the Swiss permanent resident population aged 15 and older living in private residences connected to the telephone network. Data for the present study was taken from a survey conducted in 2002. The representative sample consisted of N = 9 171 (N = 5 323 males and N = 3 848 females) aged 50+, which corresponds to 46.5% of the total sample of 19 706 respondents (43.2% male and 49.3% females) surveyed in 2002. Initially, we sorted through the N = 9 171 sample to make sure that all of the members of the population sample fell into either one of the four physical activity categories or the fifth "sedentary lifestyle" category. This gave us the final population sample of N = 8 405 for further analysis (see "Assessment of physical activity").
Data collection
Data were collected using computer-assisted telephone interviews (CATI, PROXY) and a written questionnaire. Whenever a respondent aged = 75 could not or would not reply by CATI, a computer-assisted personal interview (CAPI) was arranged (N = 205). Proxy interviews (PROXY) were used with close friends or relatives of respondents when the respondents themselves refused to answer questions, were unable to answer them because of a speech impediment, or were unavailable for a period of 4+ weeks due to hospital stay, physical and/or mental incapacity (N = 403). 83 % of those interviewed by CATI or CAPI returned the written questionnaire. Data were collected consistently throughout the year (four rounds of data collection, each lasting three months) to prevent seasonal effects from having an impact on the assessed variables.
Assessment of physical activity Sports/exercise: To establish the sports/exercise variable according to PA guidelines we considered three questions of the Swiss Health Survey. In terms of "intensity" subjects could choose between five levels of perceived exertion as indicated in the questionnaire. In terms of "duration" the subjects reported a number of minutes and/or hours per week they spent on sports/exercise. The variable sports/ exercise was based on information regarding the type of activity (i. e. calisthenics, fitness or sports), duration (hours per week) and perceived exertion. Calisthenics, fitness or sports activities at a perceived exertion of moderate and/or low for ≥ 180 min per week were coded as "moderate sports/exercise". Moderate sports/exercise conforms to both CDC guidelines (Pate et al. 1995) and Swiss guidelines (Swiss Federal Office of Sports et al. 2000) (= 150 min and > 180 min per week, respectively, broken down into one 30 min session repeated five or more times per week). Calisthenics, fitness or sports activities at a perceived exertion of quite strong or strong for ≥ 60 min per week were coded as "vigorous sports/exercise". Vigorous sports/exercise conforms to ACSM guidelines (= 60 min per week, broken down into 20 min/day sessions three or more times per week) (American College of Sports Medicine 2000). The categories "moderate sports/exercise" and "vigorous sport/ exercise" were mutually exclusive but each of them could overlap with the category "habitual PA (9.9 % of the habitually active subjects did also perform moderate sports/exercise, and 18.8 % vigorous sports/exercise).
Habitual PA: This variable was established using information on usual daily walking and/or cycling assessed by two questions. If a subject did answer to walk and/or cycle habitually it was ask on how many minutes and/or hours per day. Moderate walking or cycling for 30 min per day was coded as "habitual PA". This activity category conforms to the PA recommendation made by the Swiss Federal Office of Sports (30 min per day ≥ 5 times weekly) (Swiss Federal Office of Sports et al. 2000) .
Optimal PA: This is a combined variable used when both vigorous sport/exercise and habitual PA apply. It corresponds to ≥ 210 min of sports/exercise per week, which conforms to another Swiss recommendation (Swiss Federal Office of Sports et al. 2000) .
No PA: This category refers to individuals who did no sports (be it moderate or vigorous) and additionally whose habitual PA was deemed insufficient (< 30 min/day). Groups that did sports/exercise below the intensities recommended in the guidelines (N = 766) were not considered in the following analysis.
Socio-demographic variables
The following variables and categories were used: Males and females; age groups (50-64, 65-79 and 80+); education (primary, secondary, tertiary); size of household (one-person household, two and more person household); residence (urban: cities with > 100 000 inhabitants or agglomerations with > 20 000 inhabitants; rural); income in CHF (US$): < 3 000 CHF (2 400 US$), 3 000-4 500 (2 400-3 600), > 4 500-6 000 (3 600-4 800), > 6 000 (> 4 800)); language region (German-speaking, French-speaking, Italian-speaking part of Switzerland); socio-professional status (corporate manager; highly qualified non-manual worker; office clerk/ non-manual worker; small entrepreneur, self-employed; qualified manual worker; unqualified manual worker).
Self-reported health indicators (defined categories for analysis in parenthesis) Body mass index: BMI (< 25; 25-30; > 30) . Health status variables were assessed with the questions as follows: perceived health status: "How is your health right now?"(very good/good; moderate; poor/very poor); perceived mental state: "How well-balanced is your state of mental health?" (not at all/not very; moderate; very/extremely); existence and/or absence of health problems/diseases in general and specifically: "Have you had any health problems/diseases in the past 12 months?" (yes/no); "Have you had any pain in the joints in the past four weeks?" (yes/no); "Have you undergone medical treatment for diabetes, hypertension and/or heart attack in the past 12 months?" (yes/no for each illness). Health orientation was assessed on the basis of two mutually exclusive items: unconcerned ("I live my life without worrying so much about my health") versus health-oriented ("thoughts about maintaining my health influence my lifestyle and health considerations have a major impact on the way I live"). Mastery in a sense of self-efficacy (variables used: unsolvable problems; carried by destiny; little control over circumstances; given up in the face of problems); parameter value: low; medium; high. Social support: membership in clubs (yes, no). The variables were chosen on an empirical and theoretical basis (see introduction).
Statistical analysis
Analysis was conducted using the SPSS program (Version 11). As a first step, socio-demographical variables and health-related variables were distributed for the defined PA categories. Prevalence of both "no PA" and "PA" categories was calculated at five-year age group intervals. The prevalence of physical activity for 50-64, 65-79 and 80+ age groups was also determined. Using logistic regression analysis, the adjusted odds ratios and 95 % confidence intervals (OR and 95 % CI) were calculated separately for the "no PA" category and the four "PA" categories (moderate sports/exercise, vigorous sports/ exercise, habitual PA, optimal PA), which were used as dependent variables. For socio-demographic variables, adjustment included all of the aforementioned variables plus socio-professional status. Health-related variables were adjusted for variables chosen on the basis of its empirical association to PA (see Tab. 3 and 4). The data were weighted to get a sample matching the Swiss population in terms of important socio-demographic variables. Different weightings were used for data obtained from the telephone or written surveys. P value of 0.05 was considered significant.
Results
Physical inactivity according to five-year-age groups in an aging Swiss population
More than one-third of the population assessed reported that they did neither sports/exercise nor sufficient habitual PA. With increasing age, the prevalence of physical inactivity takes on a U-form. Considered for five-year-age groups, sedentary lifestyle was most prevalent in individuals aged ≥ 80 (39.3%) and lowest in the 65-69 age group (27.4%) (Fig. 1) . In all of the age groups, women had a lower prevalence of physical inactivity (range 23.9 %-39.3 %) than men (range 31.1%-46.3%) ( Fig. 1 ; Tab. 1).
Guideline-compliant physical activity
Prevalence of guideline-compliant PA for the four categories assessed is presented in Fig. 2 . Prevalence of moderate and vigorous sports/exercise and optimal PA decreased in direct proportion to increasing age. For habitual PA, the youngest age group (50-64 years) had the lowest prevalence, the oldest age group (age ≥ 80) was in the middle and the 65-79 age group had the highest prevalence. With exception of moderate sports/exercise, more females did every single category of guideline-compliant PA than males. The prevalence of sports/exercise and habitual and optimal PA, respectively, according to socio-demographic, economic and health-related factors assessed are shown in Tab. 1 and 2. Relationship between guideline-compliant physical activity and socio-demographic variables (Tab. 3) With increasing age, the elderly population was less likely to do guideline-compliant moderate and vigorous sports/ exercise but more likely to do habitual PA. Compared to men, women were more likely to be active in three of the four PA categories as assessed. Compared to urban residents, inhabitants of rural areas were more likely to be physically inactive and less likely to do habitual PA and/or optimal PA. In contrast, living in an urban or rural environment had no differentiating effect on moderate and/or vigorous sports/exercise. Living in different language areas of Switzerland was associated with a different involvement in both sedentary lifestyle and categories of PA as assessed. The higher the education and income of the aging population, the more likely it was to do moderate sports/exercise, vigorous sports/exercise, or optimal PA. A reverse association was seen between income and habitual PA. Living in single households and households with two or more persons had a differentiating effect on habitual PA and vigorous sports/ exercise.
Relationship between physical activity and health-related variables (Tab. 4)
The elderly who reported that they were in poor health, overweight or obese were more likely to be physically inactive than the elderly who reported contrasting parameter values for the above variables. Those who reported good health, normal BMI and no chronic health problems/diseases were more likely to be associated with three of the four categories of PA (vigorous sports/exercise, habitual PA, optimal PA), after adjustment for possible confounders. As for moderate sports/exercise, it did no matter whether the self-rated health was good, moderate and/or poor. Existence and/or absence of pain in the joints had a differentiating effect on physical inactivity, vigorous sports/exercise and habitual PA. Previous history of heart attack had no impact on the likelihood of a person being sedentary or physically active. Those who reported having no diabetes and or high blood pressure tended to be those who did vigorous sports/exercise and optimal PA. Those who were less active were generally those who reported having these cardiovascular risk factors. After adjustment for socio-demographic variables, health-orientation was strongly associated with both sports/exercise and optimal PA. Those who reported high parameter value for mastery were more likely to do vigorous sports/exercise. Belonging to any type of club was more likely to be associated with physical inactivity, and less likely with both moderate and vigorous sports/exercise and optimal PA (i. e. ≥ 210 minutes per week).
Discussion
In 2002, the aging Swiss population consisted of approximately N = 1.33 million people aged 50-64, N = 830 000 people aged 65-79, and N = 307 000 people aged 80+, corresponding to 18.2 %, 11.4 % and 4.2 % respectively of the current total population. By the year 2030, the numbers are expected to increase to approximately N = 1.45 million (50-64), 1.25 million (65) (66) (67) (68) (69) (70) (71) (72) (73) (74) (75) (76) (77) (78) (79) , and N = 500 000 (≥ 80), corresponding to 19.2 %, 16.6 % and 6.7 % respectively of the expected total population. This scenario implies that the 80+ age group will be the fastest growing segment of the population, followed by the 65-79 age group. Numerous studies have shown that PA performed throughout one's life can maintain and/or improve physical and mental health, physical functioning and quality of life, and independence (American College of Sports Medicine 1998; King et al. 1998; Spirduso & Cronin 2001) . Recently updated physical fitness recommendations for the general adult population, issued by the American College of Sports Medicine (2000), CDC (Pate et al. 1995 ) and the Swiss Federal Office of Sports et al. (2000) , encourage people to do a certain amount of PA that will result in significant health benefits. For Switzerland and other developed countries, little is known about how physically active the older and old population is and whether the active elderly do guidelinecompliant physical activity and to what extent. Another difficulty is the fact that there is still uncertainty regarding whether or not intervention programs have led to a fundamental improvement in the physical activity behavior of aging population segments (Conn et al. 2003) .
Prevalence of sedentary lifestyle and of physical activity
In developed countries, 50+ age groups were reported to be the most sedentary segment of the adult population, particularly the population aged 75+ (Breuer 2004; Martin et al. 1999; Mokdad et al. 2001 ; U.S. Department of Health and Human Services 1996) . In the population assessed, about one-third (32.3 %) either did no sports or did insufficient habitual PA (Fig. 1) . The prevalence of insufficient PA was somewhat higher than for the younger Swiss population aged 15 to < 50 (26.7 %). When we compared the PA behavior of the ≥ 50 age group to the entire Swiss population (Fig. 2 ) from another physical activity survey (Martin et al. 1999) , we found that the older members of the population have a considerably lower prevalence of doing regular sports/ exercise but a substantially higher prevalence of doing habitual PA. However, various methodological aspects, such as the confounding effect of age in cross-sectional studies must be taken into account when judging these findings (Breuer 2003) . Another important consideration is the definition of sedentary lifestyle (i. e. insufficient or no sports/PA). Since this definition may vary from survey to survey, different information will be assessed. In addition, different types of PA need to be considered. In the elderly, there are many types of PA ranging from regular sports (e. g. skiing, swimming), hiking and leisurely walking, and physical therapy to compensate for disability and physical exertion from housework and daily activities. Most surveys focus only on regular sports and endurance-based exercise. Finally, response bias may be a problem in items of recall and self-reporting. This is especially true when respondents are from older and old populations. Any of these aspects could cause bias in the findings on PA behavior as surveyed in the Swiss population aged 50 and older.
Physical activity in the socio-demographic context
Most of the relationships that we have observed between PA categories among the elderly and socio-demographic or economic variables (Tab. 1) were also reported for the entire Swiss adult population (Lamprecht & Stamm 2000; Swiss Federal Statistical Office 2003a) . The classical notion of PA behavior in the elderly is contradicted by observations that women demonstrated a higher prevalence of physical activity than men or that older age groups have a higher prevalence than younger age groups of doing habitual PA (Tab. 1 and 3). Similar findings were also reported in recent studies (Breuer 2004; King et al. 1991; Lamprecht & Stamm 2000) . A variety of popular sports/exercises designed for the older, old and oldest segments of the population and associated with new health ideals and fitness concepts, could explain the improved PA behavior among aging populations. In the context of similar findings from other studies, particularly longitudinal studies and cohort studies, our findings challenge social and health services to do some rethinking in terms of gender and age specific PA promotion as indicated in the study implications.
In light of the expected increase in the number of singleperson households among the demographically aging Swiss population (Swiss Federal Statistical Office 2003a) , differing preferences for habitual PA and vigorous sports/exercise among those living in single-person households and those living in households with two and more persons are worthy of mention (Tab. 3). Living alone and providing for oneself requires physical exertion for daily living. The physical exertion that comes with doing housework and gardening, climbing stairs etc. with threshold energy expenditure has been proven to be health-relevant (overview see Oja 2001) . Therefore, physical activity behavior in our study could have been described more realistically had this physical exertion for daily living been considered.
Local environment and physical activity
In a previous representative study, 60-74 year-old Swiss reported a preference for sports/exercise outdoors or at home rather at fitness centers (Lamprecht & Stamm 2000) . In our study, the elderly living in urban areas were less likely to lead a sedentary lifestyle and more likely to do guidelinecompliant sports/exercise, habitual PA or optimal PA of ≥ 210 min per week than those living in rural areas (Tab. 3). This result may be less reliable since information about physically demanding work outdoors (i. e. farming and forestry) was not provided by the survey data even though such work would have had an impact on determinations of overall habitual and optimal PA. The findings may reflect the fact that infrastructures are being set up in many Swiss urban areas to encourage urban populations to walk or ride bicycles more. Greater possibilities for walking, bike rental facilities at train stations and safe bicycle paths are a few examples of this. In an Australian population segment age 60+, access to various exercise facilities were found to be associated with PA in this sample of seniors (Booth et al. 2000) . In Great Britain, the "Urbanwalks" initiative was created to enable the population to become more physically active in their everyday local environment. Such policies and programs designed to enhance the surroundings can lead to significant improvements in a community's PA behavior patterns compared to communities where such policies and programs are lacking (Brownson et al. 2001 )
Physical activity and health status
In the aging segment of the Swiss population, those who reported that they were free of chronic health problems or disease and mentally well-balanced were more likely to do almost all categories of physical activity than those who suffered from health problems (Tab. 2 and 4). Although this finding was to be expected, it was surprising to find that the population segment that reported their health to be poor and/or moderate was less likely to be involved in vigorous sports/exercise, habitual PA and optimal PA than the population segment that reported themselves to be in good health, regardless of whether there were chronic health problems, pain in joints, cardiovascular risk factors or former heart attacks (Tab. 4). The apparent relevance of health perception in determining PA behavior among the older and oldest population is backed by a 55-65 year old representative population from the Swiss capital, where perceived health was strongly linked to habitual PA and self-reported fitness (Meyer et al. 2004 ). This finding was further backed by analyses of pooled data from 16 countries of the European Union adjusted for age, gender, education, income, and nationality, inter alia (Abu-Omar et al. 2004b) . The cross-sectional design used both in the aforementioned studies and in our study does not allow us to draw conclusions regarding causality in either direction. On one hand, health-relevant behavior (including PA) may influence an individual's perception of health (Kaplan & Baron-Epel 2003) but an individual's perception of health may also have a positive impact on his/her health-relevant behavior (which includes sports/exercise) (Bailis et al. 2003) . Additionally, the cross sectional design of our study leave open how and to which direction and extend, e. g. generation gaps natural aging might have influenced the association of health perception and health status.
Regardless of the quality of health status and health perception reported by the elderly respondents, health-orientation was a determinant for involvement in all categories of PA (Tab. 4). In this context, it is understood that older adults involved in sports/exercise programs rejected the role of being sick and that physical fitness programs can promote long-term PA sufficient to reduce disability in older adults suffering from arthritis (Minor et al. 1989 ). The positive association of perceived good health and health-orientation with involvement in almost every single category of PA (Tab. 4) provides an important cognitive aspect for future endeavors to get aging populations to adopt sufficient sports/ exercise habits.
Implications for improving physical activity in aging populations
This study revealed unexpected findings such as the relatively low prevalence of insufficient PA in the population of ≥ 50 years and the relatively high prevalence of guidelinecompliant habitual PA particularly among the segment aged 65 to 80+. However, PA is not enough according to public health recommendations. Like international physical fitness campaigns using the mass media (Bauman et al. 2000) , Swiss campaigns such as "Feel Your Power" and "Getting Switzerland to move" were only partially successful: those who were already physically active became more active and those who were physically inactive failed to adopt better exercise habits (Lamprecht et al. 2004 ). Failing to achieve changes in health-relevant behavior and awareness might be one explanation (Lamprecht et al. 2004 ) and the different effects of various intervention approaches (information; social and behavioral; political and environmental) might be another (Dunn & Blair 2002) . Physical activity participation in older age as a life-long process is influenced by previous life experiences. In 70-98 year-old Canadians, the ability to do health-oriented sports/exercise in the latter years of their lives was significantly associated with recollections of the skills and movement capabilities gained decades earlier in childhood (Cousins 1997) . These experiences match the findings on older adults for whom a positive sports/exercise experience was a greater motivating factor than the sports/exercise content itself. Having a positive experience encouraged them to stick to the fitness program or seek out other types of sports/exercise programs (Minor et al. 1989 ).
In our study, the relationship between PA and various socio-demographic and health-related variables suggest that a behavioral/cognitive approach should be combined with a political/environmental one for programs designed to encourage the aging Swiss population to be more physically active. Moreover, both general and individual approaches may be needed to address common health problems and physical limitations of aging populations. The clear preference that older and old Swiss have for habitual PA suggests that infrastructures for age-adequate PA should continue to be developed in both urban and rural areas. To achieve improvements in PA behavior in the Swiss population aged 50+, involvement of multiple government agencies (not simply those dealing with health-and sports-related matters) seems indispensable. Identifying socio-demographic factors such as gender, size of household and income, and social support, inter alia, can be used to devise policies and intervention strategies to promote PA. In terms of health variables, the decision to adopt adequate PA behavior patterns seems to have less to do with whether a person actually had chronic health problems but more to do with the person's mental outlook (i. e. self-reported good health, health orientation 
